Objective-We examined postsecondary employment experiences of young adults with an autism spectrum disorder (ASD) and compared these outcomes with those of young adults with different disabilities.
INTRODUCTION
A growing population of adolescents diagnosed with an autism spectrum disorder (ASD) is aging toward adulthood. An estimated 50,000 youth with an ASD turn 18 years old each year in the United States. 1 However, research about the adult stage of life for those with an ASD remains extremely underdeveloped relative to research on young children with an ASD. 2, 3 The 2011 Strategic Plan for Autism Spectrum Disorder Research of the Interagency Autism Coordinating Committee emphasized the critical need for longitudinal studies of adult outcomes, such as employment, as a basis for policy recommendations. 4 Parents of youth with an ASD need information about employment prospects and often turn to medical providers for anticipatory guidance regarding the transition to adulthood. 5 The Society for Adolescent Medicine affirms the importance of family-professional partnerships in planning for the transitional care needs of youth and specifies "vocational progress" as a developmental area that must be addressed. 6 For psychiatrists and mental health practitioners, participation in transition planning is especially important given that the onset of many commonly co-occurring psychiatric disorders occurs during adolescence and persists into early adulthood. 7, 8 Employment is a socially normative activity that often occupies the majority of adult lives and is a key component of passage into adulthood. 9 Employment for wages contributes to individual economic and social wellbeing, is linked to positive health outcomes, is a gateway to health insurance, and is a factor in quality of life. For youth with disabilities, achieving employment through an effective transition process is a primary intended outcome of special education per federal law. 10 Yet, historically, employment has not been easily achieved or maintained for young adults with developmental disabilities. 11 There are few nationally representative findings characterizing the employment experiences of young adults with an ASD.
A cross-sectional study of young adults ages 18 to 24 conducted in the United States found that 54% were employed in 2011. 12 A separate national survey of adults ages 26 to 31 asked participants if they ever had at least 1 job between ages 18 to 25-98.6% replied yes. 13 Similarly, the vast majority (91%) of young adults with disabilities find some form of paid employment outside the home within the first 8 years after high school. 14 Young adults with an ASD appear to fare worse in employment outcomes when compared with young adults with other types of disabilities. found that 55% of young adults with an ASD had ever worked outside the home for pay at least once in the first six years after high school-the lowest rate across comparison disability groups. 1 Very few details about the characteristics of employment experiences of young adults with an ASD have been published. 15, 16 Prior research suggests that few who are employed work independently or in competitive employment, and most are employed in sheltered workshop settings. 17 Difficulty securing and maintaining employment also extends to individuals with autism who have average to above average intellectual ability. 18, 19 Factors related to employment and other outcomes in adults with an ASD include intelligence, communication abilities, adaptive functioning level, co-occurring mental health and medical issues, and family socioeconomic status. 2, 3 Evidence about employment of young adults with an ASD is largely derived from samples that are small or not population-based, and studies of those who are already engaged with the Vocational Rehabilitation (VR) system, thereby limiting the generalizability of findings.
This study characterizes employment experiences among postsecondary young adults with an ASD using data collected in 2009 as part of a nationally representative, cohort study of young adults with disabilities who had been receiving special education services when in high school at the start of the study in 2000. We describe rates of employment, wages earned, types of jobs held, and covariate-adjusted group comparisons. Our study compares findings for the ASD group with those of young adults who had been previously served in the special education enrollment categories of mental retardation (MR), learning disability (LD), emotional disturbance (ED), and speech/language impairment (SLI).
METHOD Study Participants
We used secondary data from wave 5 (collected in 2009) of the National Longitudinal Transition Study-2 (NLTS2), a 10-year prospective study of youth who were receiving special education services at the start of the study NLTS2 has ended and it is not possible to contact study participants to collect additional data. Use of these data is governed by an agreement with the U.S. Department of Education (USDE) and was deemed exempt by the Washington University Institutional Review Board. Unweighted sample sizes were rounded to the nearest 10 as required by the USDE.
Sampling and Generalizability
This study used special education classifications for determining groups. Determination of special education eligibility and specific classification within the autism category was made by each student's school district as per federal law. 10 Independent, clinical validation of ASD diagnosis by our team was not an option. The USDE does not require use of diagnostic criteria from the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR) in special education eligibility determination. Each state is allowed to operationalize its own eligibility criteria for the special educational category of autism within broad boundaries established in federal law. 20 The federal definition of autism in special education law is consistent with DSM-IV-TR criteria, but much less specific. Prior research has indicated that 99% of students eligible for special education under the category of autism also meet DSM-IV-derived case criteria for an ASD. 21, 22 The autism special education category tends to be highly specific and moderately sensitive. Some youth with an ASD might receive special education services under a disability category other than autism and some might not receive special education. We excluded youth from comparison groups if parents reported their youth had ever received an autism spectrum diagnosis. Youth with an ASD who are not receiving special education services would also not be included in this study's estimates.
NLTS2 findings generalize to the population of youth who were ages 13 through 16 as of December 1, 2000, and receiving special education services. A multistage process was used to sample by school district and then by students within the districts stratified by disability category. A total of 500 districts provided student rosters from which the student sample was selected; approximately 11,280 students were sampled and 81.9% participated in the first wave of data collection. Large national surveys often use a weighting strategy to ensure that point estimates generalize to the population from which the sample was drawn. NLTS2 survey weights were rigorously calculated at each wave of data collection to ensure that point estimates were representative of the target population. Further, each of the four followup waves of NLTS2 data was subject to bias analysis to ascertain the extent of difference between the weighted respondent sample for a given wave and both the wave 1 weighted sample and extant data from other sources on the characteristics of the population NLTS2 was designed to represent. 23, 24 The U.S. Office of Management and Budget approved release of the data after rigorous review of the sampling and adjustment procedures. Detailed information on the NLTS2 sampling strategy, survey weighting, and questionnaire design has been previously published. 25 
Data Collection
The NLTS2 survey instruments incorporated items from several other national, longstanding longitudinal surveys of youth (e.g., The National Longitudinal Study of Adolescent Health, the National Longitudinal Survey of Youth) and involved field testing with parents of youth in several disability categories and with youth themselves. 26 NLTS2 telephone interviews were conducted by a professional contract research firm whose telephone interview staff were rigorously trained and continually monitored. If the parent or guardian had earlier reported that the young adult was capable of answering questions independently, repeated attempts were made to interview both the young adult and the parent or guardian most knowledgeable about the young adult.
The focus of this study was 620 young adults who had previously received special education services in secondary school under the autism eligibility category. The retention rate at wave 5 was 67% of the 920 who participated in wave 1. This response rate exceeded the estimated sample size (n=452) required to provide data that would achieve an acceptable level of statistical precision. 27 Young adults previously served in the special education enrollment categories of mental retardation (MR), learning disability (LD), emotional disturbance (ED), or speech/language impairment (SLI) were chosen for comparison because they often share some, but not all, disability features with those who have an ASD and might reasonably be expected to encounter similar challenges with employment. Group labels reported in this study, such as "mental retardation," reflect the NLTS2 survey terminology and federally designated category labels in use at the time of the study. We wish to emphasize that the term "intellectual disability" is currently the preferred term recommended for practice. 28 Measures Employment Outcomes-Data on employment were gathered through a sequence of survey questions that first asked, "At any time since high school did [YOUTH] work for pay other than work around the house?" Participants were also asked "Does [YOUTH] have a paid job now, other than work around the house?" Job type was coded using the U.S. Bureau of Labor's Standardized Occupational Classification (SOC) system for classifying work for pay or profit, excluding volunteer work. The SOC codes utilize 23 major occupational categories further classified by specific (minor) job types. 29
Covariates-Demographic variables included age, sex, race, ethnicity, and household income. Overall health status was reported using a 4-point scale ranging from fair/poor to excellent. Conversational impairment was assessed with a question asked of parents: "How well does [YOUTH] carry on a conversation?" Ordinal responses included "Has no trouble," "Has a little trouble," "Has a lot of trouble," or "Doesn't carry on a conversation at all," in which a higher score indicated greater conversational impairment.
A functional skills scale was constructed by summing responses to eight questions (each with 4-point responses ranging from "not at all well" to "very well"), measured at wave 4 in 2006-2007, which assessed ability to tell time, read and understand common signs, count change, find phone numbers and use a phone, navigate to places outside home, use public transportation, purchase clothing at a store, and arrange out-of-town travel. The range of possible scores was 8-32, with higher scores indicating greater functional skills. This scale was used as a continuous variable in regressions. Categories representing the upper and lower quartiles of the scale scores were used to create Figure 1 . Of note, this functional skills scale was not intended to be a proxy for IQ. There was no assessment of IQ in the NLTS2. Functional skills and IQ are distinct constructs.
The rate of missing data for covariates ranged from 0% to 21%. Two variables had more than 10% missing: household income (21%), and the functional skills scale (20%). We used IVEware (version 0.1) to impute 50 implicates through sequential regression for all covariates to prevent bias associated with listwise deletion. 30 We did not impute the employment dependent variables.
Data Analyses
All analyses were conducted with Stata 12, using survey weighting and appropriate variance adjustment for the complex survey design. 31 Descriptive statistics were estimated for covariates and select employment outcomes for the ASD group (Table 1) .We then tested for significant differences in the odds of employment between each group and the ASD group using logistic regression and adjusting for covariates ( Table 2 ). The highest frequency job types for each disability group were tabulated and rank ordered (Table 3) . We used logistic regression to examine the odds of ever having paid employment for the ASD group only (Table 4 ).
To visually depict the impact of both socioeconomic status and functional abilities, we calculated the estimated percentage of ever having a job for 4 subgroups of youth with an ASD defined by parental household income below $25,000 or above $75,000 and the highest or lowest quartiles of functional skills (Figure 1 ). This was done using the margins postestimation procedure in Stata after fitting a logistic regression model. 32 
RESULTS
Youth with an ASD were primarily male (85.0%) and White (70.0%) with a mean age of 23.2 (range 21-25 years) ( Table 1) . Most (87.1%) had been out of high school for more than 2 years. According to parent report, 16.9% could not converse at all. The probability of employment was independently associated with both higher household income and better functional skills (Figure 1 ). Most young adults (85%) in the highest income/highest skill group had worked for pay since leaving high school, compared with 12% of those in the lowest income/lowest skill group.
About half (53.4%, 95% CI 44.2-62.5) of young adults with an ASD had ever worked for pay outside the home since leaving high school. A significantly higher (p<.001) percentage of young adults in the ED (88.2%, 95% CI 83.7-92.7), LD (89.8%, 95% CI 84.8-94.7), and SLI (88.2%, 95% CI 80.8-95.6) disability categories had ever been employed over the same time span (not in tables). There was no significant difference in ever having worked between the ASD and the MR (62.8%, 95% CI 56.7-69.0) groups. The stratified rate of employment among those with no trouble conversing was 81.9% (95% CI 68.2-90.6) and was 18.8% (94% CI 8.6-36.2) for those with no conversation ability.
One-third (33.6%, 95% CI 25.4-41.9) of young adults with an ASD were currently employed at the time of the interview. Among young adults with an ASD who had ever worked for pay since high school, the average number of jobs held was 2.5 (95% CI 2.1-3.0), significantly fewer (p<.001) than for young adults with ED (mean=4.1, 95% CI 3.7-4.6), LD (mean=4.0, 95% CI 3.6-4.4), or SLI (mean=3.6, 95% CI 3.2-4.0) (p<.001). There was no significant difference in the average number of jobs between the ASD and the MR (mean=2.8, 95% CI 2.4-3.1) groups. After adjusting for covariates (including functional skills and conversational ability) the odds of ever having worked for pay since high school were significantly higher for each group compared with the ASD group ( Table 2 ). The adjusted odds of having full-time employment at a current or most recent job were nearly 4 times higher for young adults with MR (p<.001), and 6 to 12 times higher for young adults with ED, LD, and SLI (p<.001).
The top 5 occupational classifications for young adults with an ASD or MR accounted for about 70% to 80% of all employment at the current or most recent job (Table 3) . Young adults with an ASD were most frequently employed in office and administrative support occupations, which most often involved material recording, scheduling, dispatching, and distributing. Transportation and materials moving jobs also were common, as was production work involving assembly, food processing, or work in factories. Other frequent job types included food preparation and serving, and building or grounds cleaning and maintenance. Job types within the ED, LD, and SLI groups were more variable and were less clustered within each group's top five occupational classifications.
Young adults with an ASD had higher odds of ever having had a paid job if they were older (OR=1.3, 95% CI 1.0-1.6; p<.05), from higher income households (OR=1.1, 95% CI 1.0-1.3; p<.05), or had higher functional skills (OR=1.1, 95% CI 1.0-1.1; p<.01) ( Table 4) .
Greater conversational impairment was associated with lower odds of ever having had a paid job (OR .5, 95% CI 0.3-0.7; p<.001).
DISCUSSION
We examined key characteristics of postsecondary employment for young adults with an ASD during the first decade after high school and compared these outcomes with those of young adults with different disabilities. A little over half of young adults with an ASD had ever had a paid job outside the home since high school, roughly equivalent to recently published rates. 1, 3 However, the covariate-adjusted odds of ever having worked for pay since high school were significantly higher for young adults in the MR, ED, LD, and SLI comparison groups. Better outcomes for young adults from comparison disability types with similar demographic and disability characteristics highlight the achievement gap facing youth with ASDs.
In their current or most recent jobs, the vast majority of young adults with an ASD were working less than full-time, with average earnings of about $8.00 per hour, significantly lower than average wages for young adults in the comparison groups. Our findings also suggested that young adults with an ASD had fewer jobs and less variation in types of jobs than young adults in comparison groups.
Young adults with an ASD who had higher functional skills, better conversational abilities, and higher household incomes were more likely to achieve employment. Higher household income in this population also corresponds to higher rates of service use, 33 and is a marker for social capital-a construct that entails resources to which an individual has access through a network of social relations. 34, 35 Social capital is associated with higher rates of employment in the general population. 36 Even among those with an ASD who had the most impaired conversational abilities, about one-fifth did become employed. This highlights that employment is potentially feasible even among those with high levels of impairment.
This study had some notable limitations. The age range of participants creates variation in the length of time that young adults had been out of school. Thus, data on variables like "number of jobs held," which is partly a function of time since high school, need to be interpreted with caution. An additional limitation was the absence of measures of IQ or psychiatric symptoms in the NLTS2. This made it impossible to identify comorbid conditions or establish their influence on outcomes. The functional skills and conversation impairment survey questions provided some measure of disability severity with high face validity, yet have not been validated with the rigor of normed clinical measures.
The results of this study generalize to young adults who were ages 13-16 and receiving special education under the autism category in 2000. It is impossible to precisely estimate the degree to which results generalize to the entire population of young adults with an ASD. To the best of our knowledge, there have been no U.S. studies of young adults with an ASD that are perfectly representative of the entire ASD population. Indeed, devising a sampling procedure that would result in a perfectly representative sample of the entire autism spectrum in young adulthood is difficult to conceive. However, the characteristics of the population represented by our sample approximated the male:female ratio, race, and ethnicity distributions of other recent population-based research on autism. 37, 38 The wide range of conversational and functional skills impairments in the NLTS2 ASD population is consistent with the spectrum of diagnostic features that characterize ASD diagnosis. 39 We excluded cases from comparison groups if a parent reported the youth had ever received an ASD diagnosis. However, it is still possible that some youth in comparison groups would also meet diagnostic criteria for an ASD if clinically assessed. If this were the case then it is possible that observed group differences might actually underestimate the true magnitude of group differences. As this study was based on secondary survey data, we had no way to go back and contact participants for additional data collection using more rigorous clinical measures.
This study also has several strengths. First, it used nationally representative estimates from a large and recent sample of young adults with an ASD at 21-25 years of age. Second, comparison with young adults with other types of disabilities helps contextualize the findings for ASDs. Third, this study provided results stratified by income and functional skills, providing baseline data on employment in vulnerable subpopulations of young adults with an ASD. Awareness and monitoring of these vulnerable subgroups is critical, as they may be in need of additional services and supports to successfully transition into postsecondary employment. Last, NLTS2 incorporated rigorous methods for developing, field testing, and administering survey protocols and extensively analyzed and adjusted for nonresponse bias in the sample at each wave of data collection.
Our findings of consistently poorer outcomes for young adults with an ASD relative to other disability groups suggest that this population is experiencing particular difficulty in successfully transitioning to employment in the first years after high school. Overall, patterns of low employment rates, hours worked, and wages, in conjunction with limited job types, appear insufficient for supporting independent living for young adults with an ASD. Thus, families are likely bearing increased financial burden for continued dependent support.
This study confirms that employment can occur for many young adults with an ASD over the initial years after school, even for those with severe levels of impairment. Strategies for improving employment outcomes might include providing work experiences during high school, 40 deliberate matching of capabilities to job types during transition planning, 41 attention to the vulnerabilities of disadvantaged youth with ASD during and beyond transition, 2 and increased flexibility of institutional supports provided over the occupational life course. 19 Given expectations for continued growth in the number of young adults with an ASD entering adulthood, urgent consideration should be given to employment preparation that is consistent with the current labor market in order to facilitate employment and minimize costs to society. Future research is needed to determine how training provided during secondary school, in addition to postsecondary vocational education and rehabilitation services, contributes to future employment.
CLINICAL GUIDANCE
• • About half of young adults with an autism spectrum disorder (ASD) work for pay within the first 8 years following high school.
• • The postsecondary employment rate for young adults with an ASD is lower than the rate seen in other disability groups even after controlling for income, severity and other factors.
• • Odds of ever having worked for pay were higher for young adults with an ASD who were from higher-income households, who had better conversational abilities or functional skills. Marginal estimates of the rate of ever having employment since high school among youth with an autism spectrum disorder, stratified by the high and low levels of income and functional skills. 
